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, ,
$<q_{7b}|U^{n}|q_{0}>= \int_{-\infty}^{\infty}\cdots\int_{-\infty}^{\infty}dq_{1}dq2\ldots dq_{n-1}\exp[\eta S(q\mathrm{o}, q1, \cdots, q_{n})]$ , $( \eta=\frac{i}{\hslash})$ , (4)
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$S(q_{0}, q_{1}, \cdots, q_{n})$ ( ,
$S(q0, q_{1}, \cdots, qn)=\sum_{j=0}^{n-1}\frac{1}{2}(qj+1^{-}qj)2-\sum_{j=1}^{n}-1V(q_{j})$ (5)
.
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$S(q \mathrm{o}, q_{1}, \cdots, qn)=\sum_{j=0}^{n-1}[\frac{1}{2}(qj+1-qj)^{2}-V(q_{j})]$ (6)
$I(q_{0}, q_{n})$ , :
$\mathrm{t}\mathrm{r}(I)=\int I(q0, q0)dq_{0}$ (7)
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, , – Hamilton :
$\dot{x}=\frac{\partial\sigma(\hat{H})}{\partial\xi}$ , $\dot{y}=\frac{\partial\sigma(\hat{H})}{\partial\eta}$ , $\dot{\xi}=-\frac{\partial\sigma(\hat{H})}{\partial x}$ , $\dot{\eta}=-\frac{\partial\sigma(\hat{H})}{\partial y}$ (9)
$\sigma(\hat{H})=0$ (10)
$(x, y)$ . , $\sigma(\hat{H})$ , principal symbol( $\hat{H}$
) . exact WKB (turning point) ,
$y(x)$ (Hamilton-Jacobi ) , WKB
, $\sigma(\hat{H})=0$ $\xi(t)$
. , – ,
$(x, y)$ , ,
$x(t)=x(S)$ $y(t)=y(s)$ , $t\neq s$ (11)
(new turning point) [14].







$<q_{n}|U^{n}|q_{0}>$ $n$ . , $q\mathrm{o}$
, $n$ $<q_{n}|U^{n}|q_{0}>$ $q_{n}$ ,
$I(q_{n})=<q_{n}|U^{n}|q0>$ , $I(q_{n})$ ( $2^{n}$ )
.
, $\mathrm{e}^{\eta S}$ :
$\frac{\partial}{\partial q_{i}}\mathrm{e}^{\eta S}=\eta[(qi+1^{-qi})-(q_{i^{-q_{i-1}}})+qi2-C)]\mathrm{e}\eta S$
$\overline{\partial q_{i}}\mathrm{e}^{\eta\cdot\supset}=\eta\lfloor(q_{i1}+-q_{i})-(q_{i}-q_{i-}1)+q_{i}\angle-c)\rfloor \mathrm{e}^{\eta>}$
‘
$(i=1,2, \cdots n-1)$ (12)
$\frac{\partial}{\partial q_{n}}\mathrm{e}^{\eta S}=\eta(q_{n}-q_{n}-1)\mathrm{e}^{\eta S}$ (13)
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, (12) , $q_{i}$ $(i=1,2, \cdots, n-1)$ ,
, $(q_{1}, q_{2})$ $(q_{n-1}, q_{n})$ ,
$q_{1}=q_{1}(q_{n-1}, q_{n})$ (14)
$q_{2}=q_{2}(q_{n-1}, q_{n})$ (15)
. , (2) $(q_{n-1}, q_{n})$
$(q_{0}, q_{1})$ . , (13) , $q_{n-1}=q_{n}-\eta^{-1}\partial/\partial q_{n}$
, (14),(15) , (12) $i=1$ $q_{1},$ $q_{2}$
$q_{n}$ . , $I(q_{n})$
.
, $n=2$ ( 1 , $c=-1$ ),








, $H$ $\hat{H}$ principal symbol $\sigma(\hat{H})$ $n=2$ ,
$\sigma(\hat{H})=\xi^{2}-2(q_{2}+1)\xi\eta+(q_{22}^{2}+q-q\mathrm{o}+1)\eta 2$ (18)
, $n=3$ ,




, $n$ PrinCiPal symbol ,
$\sigma(\hat{H})=\eta^{2^{n}}-1\frac{\partial}{\partial q_{1}}s(q\mathrm{o}, q_{1}, \cdots, qn)|_{q_{1}=q1(q_{n}}-1,q_{n})|_{q_{n-1}q}=n^{-\xi\eta}-1$ (20)
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, $S(q_{0}, q_{1}, \cdots, q_{n})$ .
5.
– $n$ principal symbol , ,
$I(q_{n})$ , ,
. ,
$\frac{\partial\sigma(\hat{H})}{\partial\xi}=-\eta^{2^{n-}}1-1\frac{\partial}{\partial q_{1}}(\frac{\partial S}{\partial q_{n-1}}\mathrm{I}=\frac{d}{dq_{1}}(-\eta^{2^{n-1}-}q_{n}(q_{0}, q11))$ (21)
$\frac{\partial\sigma(\hat{H})}{\partial\eta}$ $=$ $2^{n-1} \eta^{2^{n-1}-1}\frac{\partial S}{\partial q_{1}}+\eta\frac{\partial}{\partial\eta}2n-1(\frac{\partial S}{\partial q_{n-1}})$
$=$ $\eta^{2^{n-1}}\frac{\partial}{\partial q_{n-1}}(\frac{\partial S}{\partial q_{1}})\frac{\partial q_{n-1}}{\partial\eta}$
$=$ $( \eta^{2^{n-1}}\frac{\partial q_{n-1}}{\partial\eta})\frac{\partial}{\partial q_{1}}qn(q\mathrm{o}, q1)$
$=$ $\eta^{2^{n-1}-1}(qn-qn-1)\frac{\partial}{\partial q_{1}}q_{n}(q0, q1)$
$=$ $\eta^{2^{n-1}-1_{\frac{\partial S}{\partial q_{n}}}}\frac{\partial}{\partial q_{1}}q_{n}(q0, q1)$





$2^{n-1}-1 \frac{\partial}{\partial q_{1}}\frac{\partial S}{\partial q_{n}}$
$=$ $\frac{d}{dq_{1}}(\eta^{2^{\mathrm{n}-1}1}(qn(-)q\mathrm{o}, q1-q_{n-1}(q_{0}, q1)))$ (23)
, $t$
$q_{1}$ ( – $q\mathrm{o}$ ) ,
$(x(t), y(t)-.\xi(t),$ $\eta(t),)$ , $q_{1}$ $q_{n}(q_{0}, q1)$ , ,





$\bullet$ : $q_{n}$ ,
$S(q_{0}, q_{1},\cdot, qn-1’ q^{\tau}n)(i)..(i)=S(q0, q(j)..j))1’\cdot,$$q_{n}^{(}-1’ q_{n}^{T}$ (24)
$q_{n}^{T}$ , ,
$(q_{1}^{(i)}, \cdots, qn-1)(i)=(q_{1}^{(j)..(j)},\cdot, q_{n-}1)\Rightarrow q_{n}^{T}$
$(q_{1}^{(i)}, \cdots, qn-1)(i)\neq(q_{1}^{(j)..(j)},\cdot, q_{n-}1)\Rightarrow q_{n}^{T}$
. , $(q_{1}^{(i)}, \cdots, q_{n-}^{()}1)i$ , q $q_{n}$ (4)
. ,
$\bullet$ : $q_{n}$ , $q_{n}^{T}$
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